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Deacripdon (Oincane ■3o6peTeHM5i]: 

K30^CTtBHe OTBOCSTCR K pCMOHT^IDQaHWIHHhlM pa60TSM (PWP). a BUCHBO K cn0006aM BOOCTaROIVICSIMH 

r^hMTHUBOCTB 3axQnoHHoro iipocTpaBCTBa. 

Msoecrra caooo6 DoocrauoBncHHR PcpMemtiRoeni aoKonoaBoro npocrpawcTBa nyrew co3AaHiui 
HJOfcrrcwporo ffaan emw iHjrrpH o6cwoa sonoBBbi no otbociichhb> k saKOnoBKOuy npocrpaacrray 
(narmrroeae xnnEocni khm KspuBamKu sapfw). npoMcnvprr HweaBHc o6c^RBoft Kononnbi h 
/zKKBHnaz^m sasopa ucsny KonoHHOfl b nfiuarrnhtu xouatu 

H<«ocTarnni aaano ra ^wao^fuorrcH b tom, to). Bo-nepebo, acwaniie R36brrOMBoro ABBneam nyrcM 
HarHCTOHMw aaqpcocni BbiOMeacr paapymcuHc Kanotmu hc tojimo b HHrepBanc. a KoropoM a Kom^cBOM 
^pocrpaacToc hmoctch ooicbt. ho h b HBTcpnanax. rg^c tjfuam aer. 9to oaacao Aim xfcnocTBocra 
oOcaABoft KonoHHM. Bo-^pbix BspuBaHHc 3^»9;a nptu^eoc ManoKOBTpojmpyeuufl. uro uoser npHBecTB r 
BapymcHKD KonaoBU b iucmcbtboto KaMBR. 

Hfflrfwiee 6IB3K0M b g3o6pcT eaim) no icj uum oaiofl cympocTH hbohctch cooco6 ycrpaacKHH sasojioeHbot 
yacranicBwi Amerpa KonoRBfac aa npcncnbc ynpymx Ae^opwaq^ » aerqwaac kkjihobh 
PI. VBtnmmmt AUMerpa KonoBBbi npoBSBomrr ayreu n9Q)aanire«CEoro BocmeftcTBBSi na koixobbv aa 
jniacTK ■3QrDm;nL 

H«npcT«tt« ■aBecraoro cnocoda aasnTOarrcn d doizbinatt Tpyppcwmcni p«6ar 3a t^irr HeodxcnaMocn 
qpoMCBaiBn napKcrraoro o6iipynoBaBBR» sorofioc. sax npaaano. at fnmsmmfi BbRxmoft mf\tmBomK>, 

3af^m saKJDD^aercn o noBbancHBa s^^TsoBom peuQHtw-aaanHiiaoBBHX patSor a b caaxeaaa 
xpynoaarpaT. 

noCTaaiicHRaH aonana Ao craracr ca rac vro a cnoco6e DoocTaaoancHHH rcpMrnwHOcrn 3aKCJioKHono 
np ocrpaacT pa nyrcM yBena^Kaaa ABOMcrpa sonoaHbi b HHTcpBanc loojiHimB AwaMcrp kojiohhw 
y«™maK>T 3a coer yacna^iaBaKn^cflcH b o6bCMe npa tbcpachbh BCBspuBnaToA paspymaioiAefl cweca 
^C) 131. xoTxipyD dasanHBaiOT a K<moBHy a cooAaioT moct b mrrcpBane loojunjfsiiL Hpa ttou b aaqecTDC 
HPC BcmuifasyOT cuecb HSBtiCTKOGyio fljia ropabix h 6ypoBbDC pafior ^CMTB). 

VcncniHocTb pcuourao-axmrnxyioBsux pa6oT no acnpaBTicsimo BerepucTBMBocTB iccMcamoro aoTntia hc 
npeBbraaer 50%, 3to o6i>jiCB5xeTcfl tcm, mto npaMeaaeMfaie aaonaipioBHue uarepaanu (b ocboehou 
UfUtBTBbiA pacTBop a pacraopbi cmoji) otoav^aaor otimpu a^ocraivou - ycaAonBOCTfaio. 

Bi^(^«ooc anapiyaTayni r K na im r m rcpMcniMHocTt, aaxonoHBoro npocrpaacTBa cfraarrcH. ^ 

npoBooiwrr nqn B(xw*ctbbcm KarpysoK aa o6cwv» KonoHHy a ocMrHTHNft aaMCHK Hai^aMcp. 

ycT^sffiTOceo, m tqpa cbkxchbb A^Bncaaa a rKnayawr npouHocn, onenneHiw z«eMeBTHor«o Kaimn c 

nviOBBolk yMcBbmacTca. Boe b^au EB^^opaxom roKMt npimofj^ k yxyAnasiaa ooeronaaa i^suxmsaro 

Konu^ B TO xe iiiJCMa. 3aMCTOfa vro amocpcyicTBeaHo b airrcpBajiax nep^opaqaa cucnneHiic /KOHTaxT/ 

qpMcaTBoro aaMaa c aonoBBoA yjiyxnnaercH. nocnq^HBH o&bfKBfDor yDcmwcaacM canw npamaraw 

KonoHBu K pcMOTiy B pcayjiMwe ee Ae^opuai^iH. Hocne onpeocom o6c^ot KonoHBw TB&me. kbk 

npamo. aafimy^acTca Hapynnat ee aoirraKTa c qfcuearaM. Hpa stom BaatkuiboiHc HapymeaaH KoaraKTa 

OTMe^oibi B aarepBanax naacroB c abiooaott npoaaqpoiocTMo a KaBcpaaM. B nnacrax c ooABcmcHHoa 

"apy™^™ "oaranTa nocyic onpcoooBsa name acero or^Mc^axr^CA b 30Be BDAOHetr«ioro KOHraKTa 
/BHK/(II. 

Oofwau pacmmum npoi^cnQr© cnooo6aocTi> ncWKnacaaoft aqnu iconfai9»ro laspoaasopa utmny 
oCcwnft aoiioBwrfl a Jjf%mvb04 aaMBCM. 4^>pMy/iy flapca-BdteW kosbo aaiiBcaTb cjnnyKmjfsu o6p^ 

£ 2 / *\ • rwc - D-OTyrpeaaKft ABauerp i^eueaTOaro Roroiiia. u: d-EHeomafi 

Q = CD -«1 > / _ ; <i> 

T JL#087»10" 



fiMaurrp o<5c^«HDft xcmoHHW. p-nq>can^ AaancHaH. Oa: x -K09M«HUBOTr r^qpaanatieaaix 
conporaaneHaa: H-Anaaa Muapoaaaopa. m; 0-pacxx«w aqnbi, M^/cyx BaqneM o<$o3Batieaaii D-d- s : P/H « 
ffrwi P,TjtfiS^ saaop Mesa^y xonoHaofl a ^cucbtbum sauacM. u; grad P -rpiwaeHT AaBnaDtn. na/ii. 

Toma ♦opuyna /!/ 6y„eT auen. bbj,: / r . onp^eiicaaa 

q = 46<<i4-6> /— » , 

ROS^anacHTa mApaarawexauix conpoTKancmril Heo6xoABMo Bbracnarb Rparcpaft PcftHonbAca 
r^c V - xaiicMaTMwecRafl anaRocTb spnu / npa 70**C. v ■ 0.5» !0 ® vVc>. 
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ripn iyp6y7icBTBOM pcsKMc K09^^ampeifT conpoTBBncHiiH onp^cjifDt>T no 

, ^frXT^ 3awa«siMC« uncnoBbaa ^mmneHoaami y - 03* W V/c; d - 0J68 u: 6 - 0,1 km 
r II* 

- 10-* u; grad P - 4» 10* Ha/w. 

C»CTCMa ypacncRHfl /2-4/ pemacrcR wtto^^om n(y|6opa. 

TaEBU o6pa30M, ncpea aaoop 0.1 u npa rpstfiBeHTC naBncHiin 4 MDa/w x aBrepBany nep^apaxvm uoacr 
nocrynaTb oKono 22 bpau b cyru. 

noBbmiaiMc naBJxeHiui a o6ca|p{ofi xonoHiie JipmxfjjsT k yBcmracHmo ee ABaweTpa. Pac<zeTbi noKasbiDaxn- aa 
cKoniiKo HyxBO DOBbiCMTb A^Bncime b KonoHBe, «rro6bf ee BaenmBft p^ffByc yBenvnmcn aa 0,1 uu jtpsi 
nqxxpbiTSfi umposaaopa. 

^opuyna ppH p^anbBbtx iKpcMaqeasfi HapysBofl gtchkb TPy<Sbi no a^ane Sls^ut mnaer ^ /5/ 
r r*-p p -p -K<»W™»WHT nyaoooHB. ^ - 0^; E -Mi^nb 



5* 
B -— • r ♦ r <B> 



ynpyrocTH m m, E - 2.1.K>'Mna; P, -BHyrpcBHce AaancHBc, MHa; Pj -cueimioe Awni 
Mna; n -BByrpesBBfi pHOpiyc rpytiu. ic rj -DoemBBtt p^A^nc xpytSu. rj-d/r. 



nyCTb P, - P,*P.^ BHB P.-P^P,^. 

mc Pa^ ■ H36biT0«iHoe AaBncSMe b KoncsiRe no cpaEKemoo c HapyjKBErfM pfiBHtsnaeu, 

Torna ^puyna /6/ 6yAeT Sbirmy^erb 2^ oraoAa 

^ * v^-* — 

< r*-r*> c cr*-p*J * " lO'^l Pj - 20 MHa; r, - 0.07B u: r, - 0.084 u. 

Motf Z r •p Zr^ Z 

1 Z 1 

"»« « • »,««, IV., "3S.7Mna. 

i 

Z •0,076 •0,004 



z 

Z*0,076 



Pactiensi noKasbCBaarr. hto ccra iakaV o6caAHoa KonoHBOft r ucMCHTHbi^ Kcuibqpu cyntocxBycr 3a3op 
ocniraiBoft O.l mm. to AocxaTOMuo » kcviokhc cosAaxb AaancHHC 33.7 Mil a h 3a3op 6yAcT nepespbiT oa ctct 
yBC/usHsiuin auenuero flHauerpa kojiohhw. Taxoe j\w\asjsit b a«c 6am>mee uombo cosAm> nyreM 
pasMcmmHR B KonoHBc Mocxa m iieB3pi>[9xaToa pa3{^anax>n|cft cmocm /HPC/ ■ a ^tacroocTK cmcch 
lOBQCTKODOa AHR Popiifaix M 6opoBfaOc pafioT /CHTB/ [6]. 



HPC apBMCHHioT. msBBbiM o6pa30M zxpa paspyxxxesKH opowbix xpymuoc MarepHanoB (cKamfibie nopoAbc). 
6cT0Bmjx M atrac3o6eTc«Hboc nsmcjiHA, xauesrafacx K/iaAOK, Ao6bniM npHpoAHOix) sauon. 

HPC txan^e Bccro npc^cTaannioT co6oft nopotnKoo6pa3Hbtc ua up aj s MC h KCB3pbffloonacHbic uarcpHanbr, 
Aaronmc c ooAoiS nyjiotiHyD pcanffoo (pH«12). IlpH cMcanBBaHHB nc^xxmca HPC c eoAoft o6pa3yeioi 
cycncK3a« (paCoiaa CMCcb). Koropan. 6ynyv 3a7nrraH b mnyp. cj^aiaiaahtA e o&bCKTe. noAncjKazqeM 
paapymcBHio, c TeneHHCM epcweBH cxBaTbraafircn. TBCpAeer. OAHOspeMcBBO yBcnacoxBaiicb e o6bCMe. 
YBcniFicHHe o<hj«Ma - CJIe;^cT«le n^araiiHB XQunoHeRToe. Bxxsjxfnnfot. b cocraB HPC, npimc^^ k 
pasEBTBK) B mnype ruRpaxau^oHEora naBncsKn (6anee 40 MTIa). Rqa acActoscm mnparaivioiffioro 
AaoneBKH e rcnc o6iiesTa pa3BaBaB>Tcfl BanpiiseBiiR, npBD0AHxi9» k €ro paspynKsmo f7|. 

np^aracMfadl aiocofi vnonstufoi aaKonoimoro npocrpaacTBa ocyiqecTBnfoor cne^yioinsiM o6pa30M. 

B CKBajKMHy cnycKaiorr KonoHHy HKT c TaKUu pactjcTOM. trro6bi hrkhbA xohcq RaxiOARncfi na 10-20 M mant 
BHTcpaana ncp^paiom npoftyRTwaHoro nnacra. Bo36yaiAaiDT ivipxymiiQno r npoubiBanr cxaajKHHy aoADft. 
oxnaxACMHoA jxp 0-]0°C. 
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3aTDop«ioT HPC Ha aofjfi c TewncparypoA 0-10**C. 

npa <mpu roM oarpyteoM npocrpaucTBC b HKT saKanxBaxyr cycnaiaiiK) HPC b o6beue« Keo6xDA>aKOM ffflti 
^anonHcsBH c^ca^Baa Konamcu d KBTepoajie 10-20 u. 

npoflaariBBaiOT cyoKHaHio HPC flo Bbipoarai^^ 

O^aBWBBMaDT HKT AO rny6HHu pacnoraoMeBBR bbkbbx sep^opai^oBHboc Kyroepcnril b npB 
HBoQxiypQiocTH npo M b i Baiyp cmwwimy , n u MbiB aa B36biToqHMft o6bQ< HPC. 

nqnHBMaiorr HKT Bbonc HHTqjBajia nqx^paawa. rq;>MeTV3HpyK)T 3aipy6Hoe iqxKnpaHcreo ua BpcuH, 

HOOfiXonHMOCAJIH paonHpCHBH H OTBCpXA^BR HPC. 

OcBaBDaxxr cKnasBBy. 

npcHMymecTBOM npe/viw^Aeuoro ciiooo6a HsnnercH to. mto uepcKpuTHe EaBanoB/yui nociynneaBn boau k 
mrrcpBany ncp^opaqm npoacxoAHT ae 3a Oicr rsvQMuunmacoro BoameOcTBHR aa KonoBHy, a 3a cuer 
coe^aKHH B o6c^nBofl vconcBBc iicx?ra ms pacmapnoiqcrocsi Mat^pnana. 8to. myotpmx, CHBMarr 
Beo6xpnBMDCTb ycT«BDfiKH uatKp9i sD-BTopiiB, yMcafaiiiaeT q>eMeBBbie oaTparu sa i^DCAcsne PHP. 
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Claiins (Oopftfyna H3o6peTeBa3i]: 

1. Cnooo6 DocxrraBoKvxcaiui rqnimiKHOCTB 3aKonoHKoro npocTpaacrea i^rew yBcnHnemvi ^Baimpa 
RonouBbi B snrrcpBane RsonHumi. OTjoPtsaowffKst tcm. uto fffaauerp KanoHHU ysenaqimaioT sa c^cr 
yBcnuqmanmeAcM b oOoflkM nps Tocp^fom ReBspuBnaroft paspymaKviqefl CMece (HPCJ. Koropyio 
3aKa«onaaK)T b Ronomiy, r Goo^anrr uoct b BirrepBane ttsonaufm. 

2. Cnoco6 no n. I. onxRHaioiiiMftcn tcm. toj b KaMecToe HPC ncnonhsiyiorr cwecb msecTKOsyn atoi ropnhuc n 
6ypoBbix pa60T (CHTE). 
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Drawlng(s) (MeprexRl: 



XapaicrepMCTMKa HPC 



XapaicTepMCTMKa 



1. BoAOCMeceaoe oTHouieHHe cycneHSMM 

2. PacxQfl nopoujKa. tohh Ha 1 m o&heua 

3. PacreicaeMOCTb no KOHycy AaHMM, cm 

4. nnoTHOCTb cycneH3MM. p/cm' 

5. 3aryCTCBaeM0CTb. npw reMneparype 20-25 rpawycoa C. mmh 

6. CqenneHwe KaiiH^i c Tpy6oft. MRa 

7. ConpoTMBneMMe iomhr (^MnbTpauMH eoAbi. MHa 6onee 
e. flaaneHw e npM pactijMpeHvui. MHa 



Ta6/iMua 



SHa^eNMe 



0.3-0.5 

1,8 
20.0-25.0 

1.8 
120.0 

5.0 

60.0 
flo45.0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
tlie gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
m the interval which contains concrete in its ring space but also in intervals where there-is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of tlie blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casmg clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string IS achieved by means of the hydraulic effect on the string in the interval of 
insulation. 



The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here 
a hmestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. ° 



The success of the insulation repair work on the restoration of the air tightness of the 
concrete nng does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All type's of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the. concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1], 

Let us evaluate by means of calculations the pemieability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressiu-e differential. Pa; \ is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 8; P/H = grad P, where 8 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 T v = 0 5 
•10"^v^/c). 

hi turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 - 10'^ mVc; d = 0.168 
m; 8 = 0.1 mm = 10"* m; grad P = 4 • 10"^ Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the puipose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lamp's 
problem (5) looks as follows: [see original for formula] where ^ is Poinsot's factor; 
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|i = 0.25; E is the elasticity module of the steel, E = 2.1 . 10* MPa; P, is the inner pressure, 
MPa; Pz is the outer pressure, MPa; n is the inner radius of the pipe, m; fa is the outer 
radius of the pipe, m, T2 [illegible] d/r. 

Let P| = Pa + Pcxcess or Pi - Pa = ?,,,^, 

Where Pexcess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 5 = 10"* m; Pa = 20 MPa; n = 0.075 m; ra = 0.084 m 
[see original for formula] Pcxcess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its. volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-10 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expandmg material in the casing string. This, firstly, eliminates the necessity for the 
mstallation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNTI [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0 - 25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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